JPRS 74015 
15 August 1979 


USSR Report 


GEOPHYSICS, ASTRONOMY AND SPACE 


No. 451 





[FBIS] FOREIGN BROADCAST INFORMATION SERVICE 

















NOTE 


JPRS publications contain iniormation primarily from foreign newspapers, 
periodicals and books, but also from news agency transmissions and broad- 
casts. Materials from foreign-language sources are translated; those 
from English-language sources are transcribed or reprinted, with the 
original phrasing and other characteristics retained. 


iieadlines, editorial reports, and material enclosed in brackets [] are 
supplied by JPRS. Processing indicators such as [Text] or [Excerpt] in 
the first line of each item, or following the last line of a brief, 
indicate how the original information was processed. Where no processing 
indicator is given, the information was summarized or extracted. 


Uniamiliar names rendered phonetically or transliterated are enclosed in 
parentheses. Words or names preceded by a question mark and enclosed in 
parentheses were not clear in the original but have been supplied as 
appropriate in context. Other unattributed parenthetical notes within the 
body of an item originate with the source. Times within items are as 
given bv source, 


The contents of this publication in no way represent the policies, views 
or attitudes of the U.S. Government. 


PROCUREMENT OF PUBLICATIONS 


JPRS publications may be ordered from the National Technical Information 
Service (NTIS), Springfield, Virginia 22161. In ordering, it is recom- 
mended that the JPRS number, title, date and author, if applicable, of 
publication be cited. 


Current JPRS publications are announced in Government Reports Announcements 
issued semimonthly by the NTIS, and are listed in the Monthly Catalog of 
U.S. Government Publications issued by the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. 











Indexes to this report (by keyword, author, personal names, title and series) 


are available through Bell & Howell, Old Mansfield Road, Wooster, Ohio, 44691. 


Correspondence pertaining to matters other than procurement may be addressed 
to Joint Publications Research Service, 1000 North Glebe Road, Arlington, 
Virginia 22201. 





Soviet books and journal articles displaying a copyright 
notice are reproduced and sold by NTIS with permission of 
the copyright agency of the Soviet Union. Permission for 
“Uk re lucti be obtained f copyright owner. 




















$0272 -10) 


























| REPORT DOCUMENTATION & @EPORT We - . ? 3. Reciprent’s Accession No ’ 
PAGE JPRS 4 4U-> | 
4. THe end Subdt tle ee ~~ art Report Date 7 
USSR REPORT: GEOPHYSICS, ASTRONOMY AND SPACE, No.451 ___15 August 1979 
ié 
| | 
mene 4 ! 
7. Author's) p® Performing Organization Rect No | 
9. Pertormirg Orgenizetion Neme anc Address | 10. Project/Tesk/Work Unt No 4 
Joint Publications Research Service 


= 


1000 North Glebe Road | 11. ContrectiC) or GrentiG) No 
Arlington, Virginia 22201 © 





—— oa oe a aie 


= 4 a 
12. Sportoring Orgerzat on Neme enc Address 13. Type of Report & Period Cover: ‘ 








_ dn 








! 19. Succletmertary Notes 





16 Abstract (Limt 200 words) 


J 

i 

; 

| 

__} 

| | 
| As above = + 
| : 
| 





| This serial report contains articles, abstracts and news items on meteorology, 
oceanography, upper atmosphere and space research, astronomy and terrestrial 
physics, covering both science news and formal scientific reports. Published 
details of Soviet space spectaculars are included. 


_ 


ee ee eee 





17. Document Anraiysis «@ - Dese nptors 





USSR 

Geophysics 

| Astronomy 
Astronautics 

| Meteorology 

Oceanography 


j } | 
¢ COSAT! Field/Group 3, SA, 4B, 8, 22 























- aa seus nnneeiteeeea ea asasaasa eames 
1G Avetadiity Stetement . 2 19. Security Cless (This Report) 21. No. of Pages 
| Un! imited Availability UNCLASSIFIED | 38 | 
SOiC hh: wWTTS > A . Se EEE CS —— 
° JA d J ‘ t ae _ . —— 20. Security Ciess (This Page) 22. Pree 
Lie ein Mtl Satan . UNCLASSIFIED 
(See ANS!. 299 ,8) See ‘netructions on Reverse OPTIONAL FORM 272 (4-7") 


(Formeriy NT\S- 35) 
Deparment of Commerce 








JPRS 74015 


15 August 1979 


USSR REPORT 
GEoPHYSICS, ASTRONOMY AND SPACE 


No. 451 


This serial publication contains articles, abstracts of articles and news 
items from USSR scientific and technical journals on the specific subjects 
reflected in the table of contents. 


Photoduplications of foreign-language sources may be obtained from the 
Photoduplication Service, Library of Congress, Washington, D. C. 20540. 


Requests should provide adequate identification both as to the source and 
the individual article(s) desired. 


CONTENTS PAGE 


l, ASTRONOMY . ccccc ccc ccc cere ee ee eee eee eee Pee SEES OES seeseseeeseesesers l 
Abstracts of Scientific ArticleS.cccccccccccccececsccsesceeeseeeeece l 
Mechanism of Auroral SubDSCOTMS. cccccccccccececseccccceeeeeeeeeece l 


Trajectories in Twice-Averaged Elliptical Restricted Three-Body 


Problems ccccccccccccccccccccccccccccccccccccccccccccccccoccees 6 

Field of Scattered Solar Radiation in the Venusian Atmosphere... 2 

IL. METEOROLOGY... cccccccccccccccccvccccccccceccccccccsccesccsecccccccs 4 
Abstracts of Scientific ArticleS.cccccccccccccccccccccccsccccsccccces 4 


Method for Determining Some Parameters of Atmospheric 


TurbuleNnCEeccccceceeseseeeeee eee ee SoS SSSOSSSSOSHeeseseseeeeesese 4 
Spectrum of Particle Sizes of Atmospheric AeroSolS..cccccccccese 2D 


Physicochemical Transformation of Submicron Fraction of Natural 


Ae@rTOSOL. ccccccccsecscecs *enereeee eee ere see ereneneeeneeeneenreeeneneeneeeee 5 


-a- [III - USSR - 2lJ S&T] 














Page 


Symposium on Laser and Acoustic Sounding of Atmosphere........ 6 

Lil. OCEANOGRAPHY ..cccccccvecccccecccccccccccccesccccevccccccoscesscs & 
Abstracts of Scientific ArticleS...ccccccccccccccccccccccccccces O 
Interaction of Modulated Surface and Sonic Waves....ccccceeee 8 

Method for Study of Synoptic Variability of Ocean...cccccceee 9 

IV. TERRESTRIAL GEOPHYSICS. cccccccccccccccccccccccccccccccccccesess 10 
Abstracts of Scientific ArticleS...ccccccccccccccescccsesccsess 10 
Validation of Theory of Terrestrial Pulsations....cccccceeee 10 

Crustal Structure Along the Krasnoural'skiy Profile......e.. ll 

Nature of Man-Excited Earthquakes... ..cccccccscccccesesesseses 12 

Registry of Reflected-Refracted Waves on Seismograms......+- 12 


Geotectonic Factors in Formation of Petroleum and Gas 
Accumulation yt. FPP Trrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrt 13 


V. UPPER ATMOSPHERE AND SPACE RESEARCH. ccccccccccccccecccevescscees 16 
NEWS. cccccccccccccccccccccccececceescccececcccccoeeccscevccsoes 16 

TASS Arnounces Launching of "Cosmos-1116"..ccccccccccccccses 16 

TASS Announces Launching of "Cosmos=<LII7".ccccccccccccsecees 16 


Grishin Foresees Development of Recoverable Freight Transport 


bt) Perrrrrrrrrrr rr rt Per rrrrerr er Par rrr rrr rr rr rrr tt te i 17 


French Develop Balloons for 1984 Soviet Venus Probe......eee- 17 
"Salyut-6" Bulgarian-Made Spectrograph Described...ccccccceese 18 
TASS Reports on Crew's Condition After 150 DayS..cccccccccee 19 
TranSlLatOnSecccccccccccccccccccccssccccsccsesccccscccccccosccvoss al 
Space Expert Writes on “Salyut,” Baykonur, Control Center... 21 
Abstracts of Scientific ArticleScecccccccccccsecccccccsscecccseses de 


One Cause for Fading of Radio Sigmalseccoccccccccccccccecocces 32 


b 














Page 
VI. en Uae 66 6606060066006066600660060000066666006600460064600 33 


MOMBccceeceeeeeseeeceseeeeeees ,‘*eertwoeweew eee eeeeeeeeeeeoeeeeeeeeeeeeeenee 33 


“Mikhail Somov" Completes Antarctic Expedition.....ccccccceees 33 


New Scientific Research Ship to Conduct Arctic Studies........ 35 


Antarctic Geodetic Survey Completede cccoccccccccccccccccccecees 35 














I, ASTRONOMY 
Abs*racts of Scientific Articles 
MECHANISM OF AURORAL SUBSTORMS 
Moscow GEOMAGNETIZM I AERONOMIYA in Russian Vol 19, No 3, 1979 pp 513-518 


[Article by A. 1. Laptukhov, Institute of Terrestrial Magnetism, lonosphere 
and Radio Wave Propagation, "Mechanism of Auroral Substorms"] 


[Abstract] A new mechanism of auroral svhstorms is proposed. The basis for 
this mechanism is the generation of a potential electric field in the plas- 
ma layer of the geomagnetic tail during its compression during the prelia- 
inary phase of a substorm. It is shown that the energy of the electric 

field in the plasma layer plays an important role in the process of energy 
transfer from the solar wind into the auroral zone. For example, assuming 
that the interplanetary magnetic field is directed to the south and the el- 
ectric field of the solar wind partially penetrates into the magnetosphere, 
there is a gradual increase in the kinetic energy of particles in the plasma 
layer (preparatory phase of an auroral substorm). At the same time there is 
an increase in the energy of the electric and magnetic fields. In the course 
of accumulation of energy in the geomagnetic tailan unstable state is attain- 
ed near some line. As a result of development of instability the plasma be- 
comes turbulent and there is an intensive leakage of particles into the aur- 
oral zone (sudden commencement of substorm). The leaking particles are accel- 
erated in the longitudinal electric field. In this process the electric 
field decreases in those regions of the geomagnetic tail from which there 

is an intensive injection of particles into the auroral zone. The energy of 
the electric field is transformed into the kinetic energy of leaking par- 
ticles (substorm development phase). If the magnetic field of the solar wind 
has a southerly direction for a long time, after the phase of development of 
an auroral substorm, during which there is a rapid decrease in the electric 
iield in the geomagnetic tail, there is a gradual accumulation of energy of 
tne electric field in the plasma layer and the phase of substorm development 
is repeated. After turning of the interplanetary field to the north the pro- 
cess of energy accumulation in the geomagnetic tail ceases but substorms are 
possible if as a result of slow changes in the state of plasma and the elec- 
tromagnetic field a critical state is attained in the plasma layer and in- 
stability develops. The excess energy accumulated in the geomagnetic tail 

is dumped into the auroral zones and into the ring current region. Then 

















there is a restoration of quasistationary flow of the solar wind around 
the earth's magnetic field (substorm restoration phase). 
[449] 


TRAJECTORIES IN TWICE-AVERAGED ELLIPTICAL RESTRICTED THREE-BODY PRCBLEM 
Moscow ASTRONOMICHESKIY ZHURNAL in Russian Vol 56, No 3, 1979 pp 623-631 


[Article by Ye. P. Aksenov, State Astronomical Institute, “Trajectories 
in Twice-Averaged Elliptical Restricted Three-Body Problem" ] 


[Abstract] The twice-averaged elliptical restricted three-body problem arises 
from the elliptical restricted problem with the averaging of the perturbation 
function on the basis of the mean anomalies of the perturbing and perturbed 
bodies. The author has already obtained a general expansion of the perturb- 
ation function in the case of a plane problem (Ye. P. Aksenov, ASTRON. ZH., 
56, 1879). In that paper the author also examined a satellite variant of 

this problem in which the ratio of the semimajor axes of the perturbed 

ind perturbing bodies is small. Here formules are derived for describing 

the trajectories in this problem. A detailed study of the pattern of motion 
is presented. Particular attention is devoted to the trajectories of falling 
of a satellite onto a central body. 

[450] 


[ELD OF SCATTERED SOLAR RADIATION IN THE VENUSIAN ATMOSPHERE 


“oscow IZVESTLYA AKADEMIT NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 5, 1979 pp 516=523 


‘Article by I. N. Mel'nikova, Leningrad State University, “Field of Scatter- 
ed Solar Radiation in the Venusian Atmosphere" |} 


|Abstract] In many problems relating to radiation transfer in the atmosphere 
the inhomogeneity of the latter must be taken into account. The author here 
examines a model of a plane atmosphere consisting of several homogeneous 
oyers of great optical thickness differing in their optical properties. 
ch a case was studied earlier in detail by T. A. Germogenova, et al. 

| AVM i MF, 14, No 4, 1974) and V. V. Ivanov (78. ASTRON. OBSERV, LGU, 32, 

»2, 1976). They derived rigorous asymptotic formulas for the character- 
istics of scattered radiation within and on the boundaries of each layer. 
Toese formulas are somewhat unwieldy for practical application and require 
rather complex computations. Accordingly, the author has used a simpler 
approximate method for taking into account vertical atmospheric inhomogen- 
eity (see I. N. Mel*nikova, LZV. AN SSSR, FAO, 12, No 3, 1976). This method 
is convenient for computing radiation characteristics in an atmosphere with 
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stipulated properties and in solving the inverse problem -- determination 
of the optical properties of the atmosphere. On the basis of preliminary 
measurement data from the automatic interplanetary stations "Venera-9" 

and “Venera-10" it was possible to formulate an optical mdel of the atm- 
sphere and compute the spectral radiation fluxes in the Venusian atmosphere. 
The atmospheric characteristics can be determined if the following measure- 
ment results are available: 1) the values of the radiation fluxes into the 
upper and lower hemispheres, measured in the middle and at the boundaries 
of the cloud and subcloud layers in the narrowest possible spectral inter- 
vals; 2) data on the scattering function in the cloud and subcloud layers. 
Then it is possible to determine important characteristics of the Venusian 
atmosphere -- the probability of survival of a quantum and the optical 
thicknesses of the cloud and subcloud layers. 

[460] 











II, METEOROLOGY 


Abstracts of Scientific Articles 
METHOD FOR DETERMINING SOME PARAMETERS OF ATMOSPHERIC TURBULENCE 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 5, 1979 pp 524-532 


{Article by A. S. Drofa, Institute of Experimental Meteorology, "Determin- 
ation of Some Parameters of Atmospheric Turbulence from Optical Measure- 
ments” } 


Abstract] A study was made of the influence of anisotropy of turbulence in 
the surface atmospheric layer on the charz-‘teristics of random displace- 
ments of light beams. The author analyzes --: possibility of determining 
turbulence parameters on the basis of measurements of displacements. For 
the spectrum of anisotropic turbulence describing the behavior in the en- 
ergy interval of space frequencies x, it is possible to propose the model 
Bon) = ACy?( x2 + wy*)~“E/Ol) = oxp(- ¥x2/ ROR? - xy2/ ¥Qy*)). The 
results of the investigation reveal that the frequency spectra of displace- 
ments measured simultaneously in two mutually perpendicular directions are 
most sensitive to the large-scale region @,(*«). Within the framework of 
the proposed model the optimum parameterization method is used in carrying 
out a reconstruction of the two-dimensional spectrum of fluctuations of 

air refraction on the basis of the experimental frequency spectra of dis- 








placements of a parallel laser beam. The results of reconstruction of Dal) 


show that the generally accepted evaluation LO = xh, where h is height, x= 
0.4 is the Karman constant, is suitable for the vertical external scale. 
For the external scale in the plane parallel to the earth's surface it is 
possible to use a value two times greater. 

[460 } 








SPECTRUM OF PARTICLE SIZES OF ATMOSPHERIC AEROSOLS 


“Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 5, 1979 pp 540-549 


[Article by V. I. Smirnov and B. N. Sergeyev, Central Aerological Observ- 
atory, “Spectra of Particle Sizes of Atmospheric Aerosols Forming During 
the Condensation of Vapor on Nuclei” |] 


[Abstract] The authors investigated the full range of spectra of sizes of 
aerosol particles arising A) in typical situations: 1) an equilibrium of 
droplets with the vapor field, 2) growth of the droplets intersecting the 
condensation level, 3) a growth of droplets under the influence cf imsur- 
ities in the nuclei; B) with two regimes of droplet growth: continuum vad 
free-nolecular. If the spectrum of activities of these nuclei is a péivr-lav 
spectrum, as occurs, in particular, when the spectrum of nuclei adhe-#: ‘4. 
the Junge law, and the correlation between the activity of a nucleus and 

its radius is approximated by a power function, six derivative power spectia 
arise. A knowledge of one makes it possible to find all the others. There 
are simple relationships between the exponents; this is convenient for 
checking theory. The particle spectra form a system also in che case of 

an arbitrary spectrum of nuclei. The article gives an example of computa- 
tion of the system of spectra. The results of this study can be used in 
interpretation and planning of measurements, in developing models of an 
aerosol atmosphere, for the parameterization of aerosols in different 
problems, etc. 

[460] 


PHYSICOCHEMICAL TRANSFORMATION OF SUBMICRON FRACTION OF NATURAL AEROSOL 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 5, 1979 pp 533-539 


\Article by Yu. S. Lyubovtseva and N. I. Yudin, Institute of Physics of the 
Atmosphere, “Thermooptical Investigation of Processes of Physicochemical 
Transformation of the Submicron Fraction of Natural Aerosol” ] 


‘Abstract! An attempt has been made at analysis of the natural phenomena 
(f transformation of the chemical composition of submicron aerosol particles 
th during the replacement of air masses and in the transformation of these 
rticles within a constant air mass. Reference is not to an analysis of 
the chemical composition of the submicron fraction, but to the observation 
f its vartability or constancy. Such information is necessary for discria- 
inating the role of different mechanisms in transformation of the optical 
tate of the atmosphere, that is, the state of the submicron aerosol frac- 
tion, which is regulated by the total effect of the processes of generation, 
turbulent mixing and transport, moisture assimilation, etc. In this study 











in a single geographic region, for a single observation season, it was 
possible to detect the existence of nuclei completely different in chen- 
ical structure. There was found to be a significant variabi.ity of the 
chemical composition of the aerosol in the process of exchange of air ‘ 
masses and in the process of photochemical and condensation trans forma- 
tions in the case of a constant air mass. The instrumentation and method 
used in the thermooptical analysis are described in detail. It is shown 
that the described approach makes it possible to determine the nature of 
vaze, and in particular it is possible to discriminate between condensa- 
tion and photochemical hazes. 

460} 


SYMPOSIUM ON LASER AND ACOUSTIC SOUNDING OF ATMOSPHERE 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKFANA in Russian 
Vol 15, No 5, 1979 pp 571-57 


[Article by V. Khattatov, “Fifth All-Union Symposium on Laser and Acoustic 
sounding of the Atmosphere (Tomsk, 3-5 July 1978)"] 


[Abstract] The Fifth All-Union Symposium on Laser and Acoustic Sounding of 
the Atmosphere was held in Tomsk during the period 3-5 July 1978. The sympo- 
Sium was organized by the Institute of Atmospheric Optics Siberian Depart- 
ment USSR Academy of Sciences. The symposium was attended by more than 200 
individuals from 20 cities of the USSR. A large part of the syuposium was 
devoted to reports on investigation of atmospheric aerosol of natural and 
anthropogenic origin. At the symposium there was extensive representation 
of studies on the use of remote laser spectroscopy and nonlinear optical 
effects during the propagation of light radiation in a medium for deter- 
mining the gas composition of the atmosphere, chemical composition of 
aerosols, atmospheric temperature and humidity. The papers at the sympo- 
Sium clearly demonstrated vigorous increase in the number of studies and 
substantial progress in the development of methods and instrumentation 

for sounding the atmosphere using acoustic waves. More than 20 reports 
were presented on this theme and it can be assumed tiiat this symposium 
was the first major scientific conference devoted to atmospheric acoustics 
and its applications to study of the atmosphere. During recent years, in 
addition to a marked increase in the number of specialists concerned with 
the problems of remote sensing of the atmosphere by means of sonic waves, 
there have been obvious qualitative shifts in this research field. It is 
now possible to carry out statistical processing of signals and acoustic 
noise on a real time scale, routinely determine the relationships between 
the statistical characteristics of sisenais and the measured meteorological 
parameters and the parameters of atmospheric turbulence and obtain final 
inforaation in a form convenient for the user. At the symposium there was 
a detailed discussion of acoustic and radioacoustic methods for determin- 
ing temperature, wind velocity and direction, and the time spectra of 


fy 





fluctuations of these meteorological parameters in the atmospheric Doun- 
dary layer. The achieved successes are attributable in large part to the 
research of the Institute of Atmospheric Physics on the propagation of 
waves in the turbulent atmosphere. In the years immediately ahead acoustic 
sounding methods will occupy a due place in experimental investigations of 
the atmospheric boundary layer. They can be used successfully for obtain- 
ing and investigating statistically significant spectra of fluctuations 

of the principal atmospheric meteorological parameters. This, in turn, cre- 
ates a basis for solving such timely problems as evaluation of energy and 
mass exchange between the underlying surface and the atmosphere, modeling 
of the propagation of contaminating impurities in the atmosphere and pre- 
diction of smog phenomena, study of the peculiarities of formation of fogs 
and cloud cover in the lower layers of the atmosphere. 

[460 } 











III. OCEANOGRAPHY 
Abstracts of Scientific Articles 
INTERACTION OF MODULATED SURFACE AND SONIC WAVES 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 5, 1979 pp 550-556 


[Article by K. I. Volyak and V. S. Etkin, Space Research Institute USSR 
Academy of Sciences, “Nonlinear Interaction Between Slightly Modulated 
Surface and Sonic Waves" 


[Abstract] The nonlinear problem of weak interaction between surface and 
sonic waves in the ocean can be formulated within the framework of the 
“averaged Lagrangian" method. If pressure is used as the Lagrangian, the 
variation principle makes it possible, together with precise conditions 

at a free surface, to obtain the equations for potential motion of a com 
pressible fluid (see K. I. Volyak, "Variation Principle for a Compressible 
Fluid,” DOKL. AN SSSR, 236, No 5, 1095, 1977). By appropriately averaging 
the pressure function it is possible to derive directly equations describ- 
ing slow modulation of the amplitudes and phases of interacting waves in 
space and time. This article gives a full system of nonlinear equations 
taking into account, for example, the inverse influence of the generated 
surface waves on the sound field. The authors also demonstrate the abso- 
lute instability of this system relative to sound perturbations, the ef- 
fects of viscous friction are examined, as is the anisotropy of the dis- 
tribution of surface waves. Also given are some recommendations for remote 
sensing of interaction of waves in the ocean. Specifically, the authors 
examine the slow modulation of amplitudes and phases of a triad which con- 
sists of one sonic and two surface waves. 

[460 } 








METHOD FOR STUDY OF SYNOPTIC VARIABILITY OF OCEAN 
Moscow DOKLADY AKADEMII NAUK SSSR in Russian Vol 246, No 4, 1979 pp 974-977 


[Article by Academician B. A. Nelepo, Ukrainian Academy of Sciences, V. V. 

Knysh, A. S. Sarkisyan and I. Ye. Timchenko, Marine Hydrophysical Institute 
Ukrainian Academy of Sciences and Institute of Oceanology, "Study of Synop- 
tic Variability of the Ocean on the Basis of a Dynamic-Stochastic Approach" ] 


[Abstract] In investigating the evolution of synoptic eddies in a specific 
region of the ocean it is necessary to construct charts of the temperature, 
salinity (density) and current velocity fields at successive moments in 
time. One of the ways to solve the problem is a four-dimensional analysis 
of observational data based on use of measurement data irregularly distrib- 
uted in time and space directly in a prognostic thermohydrodynamic model. 
This approach has come into wide use in weather forecasting problems. This 
paper describes a dynamic-stochastic model for analysis of the fields of 
density and currents in hydrophysical polygons and the evolution of synop- 
tic baroclinic eddies on the basis of measurements made on the POLIMODE 
expedition. Its essence is as follows. There is a prediction of hydrophys- 
ical fields from a model at the measurement time. Then the prognostic 
tields are refined using received observational data. These new fields 

are initial for further prediction up to the time of the next series of 
measurements. The described cycle is repeated. The procedure of refinement 
of prognostic fields is accomplished by optimum statistical interpolation 
of deviation of the observed values from the predicted values. The article 
gives an analysis of observational data on density for five large-scale and 
four local surveys made in the polygon by the ships of the Marine Hydrophys- 
‘cal Institute during two periods of time -- summer-autumn 1977 and autumn- 
winter 1977-1978, About 300 charts of the fields of density, levels and 
current velocities constructed on the basis of the dynamic-stochastic ap- 
proach made possible an effective study of the evolution of the synoptic 
eddy field in this region. 

1461] 








IV. TERRESTRIAL GEOPHYSICS 
Abstracts of Scientific Articles 
VALIDATION OF THEORY OF TERRESTRIAL PULSATIONS 


Moscow BYULLETEN' MOSKOVSKOGO OBSHCHESTVA ISPITATELEY PRIRODY, OTDEL GEOLOG- 
ICHESKIY in Russian Vol 54, No 3, 1979 pp 92-109 





[Article by V. P. Kazarinov, “The Earth's Pulsations"] 


[Abstract] Both "fixists" and "mobilists" base their hypotheses on an in- 
correct premise: an invariable size of the planet. Neither hypothesis is 
capable of explaining the cyclic nature of lithogenesis, the directed re- 
currence of events at different scales. The reasons for and nature of de- 
velopment of biogenesis are yet to be explained, nor are the cyclic changes 
within the limits of the earth's other geospheres understood. Another group 
of hypotheses assumes a variability of planetary size. These include the 
hypothesis of an expanding earth and the pulsation hypothesis. In modern 
geology both have been "put on the shelf." In this paper the author endeavors 
to demonstrate that such a decision is erroneous and *hat the pulsation hy- 
pothesis, in the proposed interpretation, can satisfactorily solve most 
problems. The hypothesis of an expanding earth cannot be regarded as the 
basis for a model of the earth's development. It does not explain satis- 
factorily either compression phenomena or the pulsating nature of geogen- 
esis. Here an attempt is made to solve the problem of the earth's develop- 
ment, including in the analysis extensive lithological material, not rely- 
ing solely on tectonic data, as has been done up to the present time. (In 
contrast to many present-day specialists in the field of tectonics, the 
author postulates a simultaneity of <eogenetic events over the entire 
earth.) The objective is to validate the pulsation hypothesis. The geolog- 
ical phenomena and processes which in their interrelationship are naturally 
explained from the point of view of the pulsation hypothesis are examined. 
In addition to tectonic processes, also considered are: history of magmat- 
ism, world transgressions and regressions, morphogenetic cycles and the 
cyclicity of sedimentation. 

[427] 





CRUSTAL STRUCTURE ALONG THE KRASNOURAL'SKIY PROFILE 
Moscow SOVETSKAYA GEOLOGIYA in Russian No 5, 1979 pp 82-88 


[Article by V. S. Druzhinin, A. M. Postnikova, V. M. Rybalka, N. I. Khalevin, 
B. F. Sharmanov and L. N. Sharmanova, "Structure of the Upper Part of the 
Earth's Crust Along the Krasnoural'skiy Deep Seismic Sounding Profile] 


[Abstract] The results of interpretation of new data obtained during 1975- 
1976 along the Krasnoural'skiy deep seismic sounding profile by the discrete 
profiling method are presented. 
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Figure. Sketch map of location of Krasnoural'skiy (A-A') and Sverdlovskiy 
(B-8') seismic profiles. Large geological structures in the Ural region: I 

- eastern margin of East European platform, II -- Ural geosynclinal systen, 
ll] -- West Siberian platform, IV -- Kezakh folded system 


The investigation revealed that the employed method of discrete profile seis- 
mic observations using "Poisk" and SMP-48 stations with multiple overlapping 
of observation intervals was effective in studying the structure of the 
upper part of the earth's crust in the Middle Urals and adjacent territor- 
es. The collected data are comparable in quality with the deep seismic 
ounding and refracted waves methods data collected along the Sverdlovskiy 
nd Asbestovskiy protiles. Use of the low-frequency "Cherepakha" apparatus 
made it possible to study the wave field in the relatively low-frequency 
range, and as a result, more reliably discriminate the reference reflecting 
horizons. It was possible to ascertain the basic characteristics of struc- 
ture of the upper part of the crust in the studied area: a layered-block 
character, fault zones, velocity characteristics. Some of the detected 
elements correlate with available geological data and others require 
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structural-tectonic explanation. The highly informative material collected 
can be used in selecting a site for the drilling of a superdeep borehole 

in the Middle Urals and also in recommending a rational complex of geophys- 
ical investigations and deep structural drilling (to 4-6 km). 

[453] 


NATURE OF MAN-EXCITED EARTHQUAKES 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEOLOCIYA I RAZVEDKA in Rus- 
sian No 6, 1979 pp 90-97 


[Article by Ye. S. Shtengelov, Odessa State University, "Nature of ‘Excited’ 
Earthquakes" | 


[Abstract] The problem of the nature of man-excited earthquakes is reviewed. 
The data presented in this paper show that natural and “man-excited" earth- 
quakes are associated with present-day "spreading" of the earth's crust tan- 
gentially compressed during the alpine orogenesis. The following subjects 
are covered: zonality of recent and present-day spreading of the continental 
crust; present-day spreading of the continental crust and seismicity; present- 
day geodynamic zonality and “reservoir” earthquakes; present-day geodynanic 
zonality and petroleum and gas industry earthquakes. The cause of “man-excited" 
earthquakes is the technogenic intensification of the natural process of 
present-day spreading of the continental crust, tangentially compressed 
during orogenesis. This intensification can take place with an increase in 
hydrostatic heads within zones of spreading or with a decrease in stratum 
pressures within residual compression blocks. Either agent leads to an ac- 
celeration of formation of zones of spreading, accompanied by rock fissuring. 
All this indicates a need for studying geodynamic zonality for engineering 
field work during hydroengineering construction and in the exploration of 
deposits of hydrocarbons by means of hydrogeological and geophysical invest- 
igations. A detailed study of the position of zones of present-day spreading 
is an indispensable condition also when clarifying the possibilities of ar- 
tificial regulation of the seismic regime for the purpose of preventing cat- 
astrophic earthquakes. 

[454] 


REGISTRY OF REFLECTED=—REFRACTED WAVES ON SEISMOGRAMS 
Novosibirsk GEOLOGIYA I GEOFIZIKA in Russian No 4, 1979 pp 106-114 


[Article by I. Yu. Nedashkovskiy, Siberian Geophysical Expedition, "Registry 
of Reflected=-Refracted Waves on Seismograms and Time Sections Obtained by 
the Reflected Waves (Common Deep Point) Methods"] 


[Abstract] A study was made of some peculiarities of kinematics of reflected- 
refracted waves. It is shown that waves of this type cannot always be sup- 
pressed when processing materials from multiple observation systems under 
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common deep point programs. The article gives examples of the registry of 
reflected-refracted waves on seismograms and time sections in the salt-dome 
regions of the Caspian depression and also within the territory of the West 
Siberian Plain. Taking into account the widespread occurrence of reflected- 
refracted waves in these regions, most frequently appearing as interference 
in the tracing of reflecting boundaries, and also that they cannot be con- 
pletely suppressed by use of standard common deep point methods, it is 
necessary to carry out special investigations for their discrimination and 
suppression. The following steps are recommended: 1. An increase in the ob- 
servation base in work by the common deep point method, which will make it 
possible to increase the difference in the kinematic corrections of reflected 
and reflected-refracted waves. 2. Velocity scanning, beginning with zero kin- 
ematic corrections, which will make it possible to identify reflected-re- 
fracted waves in a number of cases. 3. Use of areal system of longitudinal 
common deep poiat profiles, especially systems of profiles running in dif- 
ferent directions with intersection at one point. Such a system of profiles 
will afford broad possibilities for wave analysis and spatial intecpreta- 
tion. 4. Processing of profiles by the "broad profile” common dexp point 
method. Subsequent summation of the system of time sections in different 
directions will make it possible to suppress lateral waves. 5. There must 
be two-dimensional (cross) observations at individual points and along pro- 
files. 

(456) 


“EOTECTONIC FACTORS IN FORMATION OF PETROLEUM AND GAS ACCUMULATION ZONES 
Moscow GEOTEKTONIKA in Russian No 3, 1979 pp 14-24 


[Article by L. N. Rozanov, All-Union Petroleum Scientific Research Insti- 
tute for Geological Exploration, “Geotectonic Factors in Formation of 
Petroleum and Gas Accumulation Zones” | 


‘A\bstract] A study was made of the correlation between formation of zones 
of petroleum and gas accumulation and tectonic movements of the latest 
stage. It was possible to establish the areal zonality of distribution of 
different types and compositions of petroleums and gases which agrees 
best of all with the manifestation of the latest tectonic activization, 
taking into account the general uplifting of plates. It is postulated 
that the formation of petroleum and gas deposits corresponds to the 
epoch of development of relief-forming tectonic movements, when as a re- 
ult of an increase in permeability of the earth's crust (as a result of 
its dilatation in zones of regional uplifts) conditions are created for 
the migration of hydrocarbons, which, in the author's opinion, occurs in 
the gas phase. The significant pattern discovered and discussed here is 
clear from the two maps of the USSR on the next two pages, which consti- 
tute part of this abstract. 
1430] 
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V. UPPER ATMOSPHERE AND SPACE RESEARCH 
News 
TASS ANNOUNCES LAUNCHING OF "COSMOS-1116" 
Moscow TASS International Service in Russian 1632 GMT 20 Jul 79 
[TASS Report ] 


\Abstract] The artificial earth satellite "“Cosmos-1116" was launched in 
the Soviet Union on 20 Jul 79. The satellite was inserted into an orbit 
with the following parameters: 

-- initial period, 97.1 minutes; 

-— apogee, 649 kilometers; 

-- perigee, 608 kilometers; 

-- orbital inclination, 81.2 degrees. [5] 

{ 463] 


TASS ANNOUNCES LAUNCHING OF “COSMOS-1117" 
Moscow TASS in English 0812 GMT 26 Jul 79 
[TASS Report ] 


[Abstract] The artificial earth satellite "Cosmos-1117" was launched in the 
Soviet Union on 25 July 1979. The satellite was inserted into an orbit with 
the following parameters: 

-- initial period, 89.6 minutes; 

-- apogee, 49 kilometers; 

-- perigee, 187 kilometers; 

-- orbital inclination, 62.8 degrees. [5] 

[465] 





GRISHIN PORESEES DEVELOPMENT OF RECOVERABLE FREICHT TRANSPORT SHIPS 
Moscow TRUD in Russian 29 Jun 79 p 3 
[Article by I. Melenevskiy: “Ignition!” ] 


[Excerpt] The "Progress" vehicles have aided the development of a new gen- 
eration in orbital operations that will afford us the opportunity to re- 
solve a number of problems in our national economy through the use of 
spacecraft. We are still in the stage of the quantitative accumulation 

of data. As you know, the “Progress” flights have differed little from 
one another. The development of systems for this modified vehicle is con- 
tinuing. 


But if we look into the future, then it seems to me that we will come to 
create orbital systems of the so-called modular-type construction. In its 
present configuration the "Salyut" station is one module in which the com 
mand, living and working areas are combined. You must agree that under the 
conditions of long-term spaceflight this wuld not be very comfortable. In 
the future, probably, comfortable quarters that are free of scientific in- 
struments will be designed for the cosmonauts. Various instruments and 
equipment for experiments will be placed in separate modules docked with 
the living quarters or, possibly, hovering autonomously nearby. A separate 
module such as this would be preferable, for example, for technological 
experiments. 


The equipping of modular stations will be organized on a different, qual- 
itatively higher level. The present flights of "Progress" ships are the 
first steps along the path toward such a refined concept of resupply. It 

is already clear what is required for us to return the “Progress” with 
cargo to earth. The landing of "Soyuz-32," in which we could return the 
results of experiments before landing the cosmonauts as well, has convinced 
us of the advantage of this type of vehicle. But that was a “Soyuz” and not 
' "Progress." [5] 

[457] 


FRENCH JEVELOP BALLOONS FOR 1984 SOVIET VENUS PROBE 
‘.oscow VOZDUSHNYY TRANSPORT in Russian 28 Jun 79 p 4 

‘nsigned article] 

‘Text! French scientists are developing floating inflatable probes that 
will be ejected into the Venusian atmosphere by a Soviet spacecraft in 
1984, 

The probes are in a releasable spherical container and they will be eject=- 


ed at an altitude of about 60 kilometers above the planetary surface. They 
will descend for another 11 kilometers, reaching the level of neutral 
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buoyancy. They will then rise to their “working ceiling” at an altitude 
of about 56 kilometers, where the density of the Venusian atmosphere is 
one kilogram per cubic seter. 


Lach probe is 9 m in diameter and carries a payload of 250 kilograms. The 
balloon shell consists of a layer of kevlar, a gas-tight film 12 microns 
thick, a layer of aluminum—coated polyester or polyamide, and an outer 
protective layer coated on the inner side with aluminum. [5] 

[462] 


“SALYUT-6" BULGARIAN-MADE SPECTROGRAPH DESCRIBED 
Moscow PRAVDA in Russian 11 Jul 79 p 6 
[Article by V. Gubarev] 


[Abstract] The article comments in great detail on research being conducted 
on board Soviet orbital stations with Bulgarian-made spectrographs. The 
"Spektr-15," which is a hand-held spectrograph developed specially for 

the “Salyut-6" mission by Bulgarian scientists in collaboration with sci- 
entists of the USSR Academy of Sciences’ Institute of Space Research, is 
described as < very versatile instrument capable of performing a number of 
unique operations. For instance, it produces 100 spectra per second in an- 
alyzing the penetration of the earth's atmosphere by solar rays at sunrise 
md sunset. 


According to Dmitri Meshev, Vice-Chairman of the Bulgarian National Con- 
mittee for the Exploration and Utilization of Space and one of those re- 
sponsible for the development of the "Spektr-15," the main purpose of the 
instrument is to make a broad-scale analysis of the earth's surface and 
atmosphere. The “Spektr-15," which, as Mishev noted, is the result of five 
years of experimentation with special photographic instrumentation, has 15 
spectral zones, enabling it to distinguish the variety, maturity and con- 
dition of a number of grain crops as well as other forms of plant and ani- 
mal life. 


According to the article, the Bulgarians are expecting to develop instru- 
mentation for future, more specialized study programs; in marine biology, 
agriculture, geology, etc.; the design would make it possible to switch 
automatically from one such program to another depending on the area 
under investigation. [5] 
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TASS REPORTS ON CREW'S CONDITION AFTER 150 DAYS 
Moscow TASS in English 1455 G¥T 25 Jul 79 


[Text] Moscow, 25 July. TASS, TASS special correspondent Nikolay Zhelez- 
nov vrites: 


Five months have elapsed since the putting in orbit of Vladimir Lyakhov and 
Valeriy Ryumin, the crew of the third expedition on board the “Salyut-6" 
orbital station. No one has stayed in space that long. This is two months 
more than the longest American expedition on board thc Skylab and 10 days 
more than the record flight of Vladimir Kovalenok and Aleksandr Ivanchenkov. 


Records set in space are good when they are not a strain on your mind. Thus, 
\leksey Yeliseyev, head of the flight, began his comments on this achieve- 
ment in orbit. I will not be divulging a secret if I say that one of the 
engineering tasks we entrusted to the crew vas to us more important than 
any amount of records. The task of the cosmonauts was to perform a vast 
volume of restoration and maintenance work to extr :d the period of opera- 
tion of the orbital station. 


Lyakhoy and Ryumin tackled the task with flying colors and the difficult 
work they had to do was no hindrance to the accurate implementation of the 
vast scientific program of the flight. All the orders from scientists and 
specialists of many branches of the national economy were fulfilled on 
time. Permanent contacts were established between the flight control cen- 
ter and many academic institutes, ministries and departments to enable 
the latter to rapidly obtain information from the station. 


Anatoliy Yegorov, Doctor of Medicine, makes a gesture of secrecy in re- 
sponse to the question as to whether these five months have added anything 
new to space medicine. 


we did not expect any special news. Whereas during the previous flight we 
were interested in the 120—day deadline (this is the lifetime for erythro- 
cytes in the blood), this time our task was reduced to accumulating stat- 
istical data necessary for the study of the organism's reaction to the 
gradual extension of the time during which man is in a state of weightless- 
ness. It is clear even now that no qualitatively new changes were observed 
‘uring the flight in the human organism or any progressive changes which 
ire dependent on the duration of the organism's stay in a state of veight- 
.essness. 


Im the flight control center there is a register which keeps records of 
the state of the cosmonauts during each of the 150 days in space. Even 
in the days of the arduous physical work to unload the “Progress” ferry 
ships the cosmonauts were lucky to avoid any injuries or bruises. None 
caught cold, none suffered toothache or sleeplessness. Ryumin, who was not 
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a fast sleeper on earth, stayed that way in space. 


The stable physical condition of the cosmonauts is the result of their 
exceptionally conscientious attitude to physical exercises. While during 
the first days of the flight, accoraing to the crew commander, one literal- 
ly had to force himself to dedicate two hours to physical exercises, at 
present the exercises have become as indispensable as air or water. 


We asked the operator who was on duty on the 150th day of the flight as 
to the brightest event of that day. Nothing out of the ordinary happened 
that day. The cosmonauts conducted a number of observations and took pic- 
tures of different areas of the globe and relayed the results of the ob- 


servations back to earth. 
[467] 
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Translations 
SPACE EXPERT WRITES ON "SALYUT,"” BAYKONUR, CONTROL CENTER 
Budapest NEPSZABADSAG in Hungarian 15, 16, 17 May 79 p 6 
[Article by Anatoliy Pokrovskiy: "Space Travel as Seen by a Reporter" } 
[15 May 79, p 6] 


[Text] 1. “Salyut"™ -- on Earth. Anatoliy Pokrovskiy, space expert of PRAVDA 
in Moscow, has visited Hungary recently. He is a frequent visitor to Star 
City and Baykonur and he is thoroughly acquainted with spaceflight. The 
series of reports beginning today was written by him for NEPSZABADSAG. In 
it he relates his personal impressions of the preparation of cosmonauts 

as well as the launching pad and control center, about which we knew so 
little until now, 


At the start, there was nothing out of the ordinary: at the entrance to 
"Salyut" I was asked to take off my shoes. It is understood that "cosmic 
awareness" demands great care even during training. We have to bend down 

to enter "Salyut,"” very far from the way cosmonauts float into their sta- 
tion. The view from the cabin door is merely 15 meters long. Neither a lab- 
oratory nor a small plant: for the time being, it is difficult to free our- 
selves from earthly comparisons. The cover of the door is slowly closed 

end a soft wall of deep, almost cosmic silence surrounds us. 


Since I was allowed to be here, I am trying to make myself at home. I sit 
down at the control panel and look around. A small globe is next to me. I 
touch it tentatively and the continents light up before my eyes. I have a 
strange feeling, as if my body and the 19 tons of the space station are los- 
ing their weight. What I am seeing under my foot through the cabin window 

is not the globe but our blue planet... 


Space from the Training Cabin 
Do you rember the questions Gagarin was asked after the first space flight? 
what were the seas like? The movatains, steppes and forests? What did cit- 


ies look like? How about the sunrise and sunset? Similar questions were 
addressed to cosmonauts immediately following Gagarin. We tried to see 
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the miracle with our own eyes, as the silver disk of the earth floats on 
the horizon. We tried to see ourselves from the outside. 


Sy now, everyone among us can form at least a rough picture of the world 

as seen from earth orbit: many excellent photographs have been published. 
Specialists saw a new miracle in these photographs. The spaceships were the 
key that opened the door to space. Science immediately entered the door. 
The cosmonauts returning from more recent flights are asked different 

kinds of questions, such as: what observations were carried out in the re- 
gion surrounding the Baykal-Amur Railroad under construction? Did they 
detect x-radiation from Hercules constellation? What were the geological 
assignments of the program? 


-eeNO, our imagination did not deceive us. One can indeed see the earth 
through the window of the training capsule. Films made during earlier 
flights are often used for training purposes. 


A film is being projected around me: this is why I see the earth and the 
stars, and this is why 1 feel inside "Salyut" as if I were flying through 
space. The film is in progress and the earth is floating in space with the 
same speed as seen from a suitable distance. In other words, the internal 
conditions of the flight are reproduced rather completely. 


the operators of the preparation center are also using special electrical 
equipment to reproduce these “internal" conditions in a convincing manner. 
rrequently they present extremely complicated tasks to the crew and moni- 
tor the speed and precision of their responses very closely. The more dif- 
ficult the learning, the easier will be the flight. Before cosmonauts are 
cleared for the launch, they must regain their weight, since they lose sev- 
eral pounds as a result of this complex training. 


A Maze of Instruments 


[ take a good look at my “work station." The central panel I was convenient- 
ly sitting in front of has dials, keys and switches. Telecommunication de- 
vices, control panels, the lever controlling the spatial position of the 
Station and the screens of the navigation system are all concentrated here. 
On both sides there are operation and control stations. I am trying to fig- 
ure out how many instruments are here, how many dials need watching in order 
to make decisions or ask for instructions and I start sweating. 


Long-lived space stations provide the ability to carry out longer flights, 
to apply great numbers of scientific instruments (weighing about two tons) 
and to perform complex and wide-ranging experiments. When one crosses the 
various sections of the space station, including the passageway, work cabin, 
scientific equipment and generator set, one is trying to avoid stepping on 
glass, even though the windows are made of quartz. One's earthly habits in- 
itially lead to some grumbling about designers who scattered about 20 win- 
dows over the walls, floor and ceiling. This must cause some inconvenience 














for working cosmonauts! It is only later that one realizes that this is 
actually the most rational distribution in a state of weightlessness, 
where there is no up and down, no floor and ceiling. 


Silence no longer seems cosmic: just the opposite. During real flights of 
"Soyuz" the relays of the many devices are busily humming. Ventilators are 
operating smoothly since without them the air would not circulate in a 
state of weightlessness and would become stale. The cosmonauts told me that 
even while asleep they immediately notice when one of the almost twenty 
fans stops. It is all a matter of habit. 


When and how do these habits develop? Here, of course, in the training rooms, 
during the months and sometimes even years of preparation. By putting one's 
forehead up against one of the windows of "Salyut,"™ one can see the training 
station itself. The launcher and the space capsule are placed side by side 
in this hall. I have seen others and also Soviet cosmonauts on the stairs 
leading to the doors. There sat, tired after a training session, Gubarev 

and Remek, Klimuk and Hermaszewski, Bykovskiy and Jaehn, Rukavishnikov and 
Ivanov. The new science, created as a result of the scientific and techno- 
logical revolution, is developing in accordance with the characteristic 
traits of the tasks faced by spaceflight and the specialists participating 
in the research, 


Engineer and Scientist -- At the Same Time 


\leg Makarov, USSR Cosmonaut, says: "We have not yet arrived at a point 
where we can afford the luxury of sending a spaceship out in space manned 
by a pilot, navigator, engineer, physician, astrophysicist and biologist. 
[t is quite likely that specialists in particular fields could do a better 
job in many specific cases. For the time being, however, we will have to do 
111 of that." 


Of course, this occupation cannot yet be regarded as ordinary, if only be- 
ause space is not suitable for human habitation. Every trip in space re- 
mains an act of heroism. At the same time, it is an important work station. 
vy performing the flight, the cosmonaut is also fulfilling his not incon- 

Siderable production quota. 


Production... How useful is it? As yet, there exist no general calculations 
regarding the economic benefits of space research, These benefits cannot be 
calculated precisely. Just one example: up to 1961, the year of the first 
manned space flight, space research resulted in the development of not less 
than 3,000 new technologies, tools and prototypes, providing a significant 
timulus to technological progress here on earth. There are additional num- 
vers worth mentioning. According to data from abroad, every kilogram of the 
first artificial satellite launched by the United States cost two million 
loilars. By 1968, the cost of one kilogram of payload in space was only 
$1,000, Thus, in only 10 years costs have been reduced by a factor of 2,000. 
This process is still continuing. 











Practically every inhabitant of the earth today derives some benefit from 
the achievements of space research in fields such as telecommunications, 
navigation, meteorology, agriculture, mineral exploration, etc. Space has 
already started to repay the resources invested in it. 


My visit to the space station is approaching its end. In a few minutes the 
door opens and I climb down into the hall, or, one might say, to the earth. 
Just as the scientist finishes his work in the laboratory, the engineer in 
the factory or the miner in the mine. Space flights today last as long as 
several months. One cannot go home after work. Home is right here, on board 
the space laboratory. The so-called dining and rest zone is right here: it 
is part of the work capsule. 





Always Getting Better 


Cosy little table, a useful device to warm food: just take your little 
tube and lunch is ready. The beds look comfortable. Comparisons with earth 
end right there. You eat and drink right out of the tube. One cannot pour 
liquid out of a glass or plate: in a state of weightlessness it would be 
scattered all over the station and there would be no way to collect it 
later. You can go to sleep wherever you want to: on the benches, the ceil- 
ing or the wall. In weightlessness you can sleep as if lying on feathers. 
The cosmonauts must wear belts to fix their position; otherwise they would 
float across the station when they turn over in their sleep. In this strange 
world, when people are doing exercise, they stay in the same place and the 
road runs under them. 


It would be a mistake to believe that all space stations are alike. We saw 
only one variant. The “Salyut-6" represents a new generation. The most in- 
portant distinguishing feature is the second linkup module, which makes it 
possible to receive two spaceships simultaneously, that is, it can replace 
exhausted resources and it is possible to exchange part of the equipment. 
Designers concentrate attention on increasin, the productivity of space tech- 
nologies to satisfy national economic requirements, among others. Space re- 
search is becoming less and less a concern of a small group of specialists 
and is increasingly becoming a partner in our everyday life on earth. 
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[Text] 2. Baykonur 


When does the flight begin? Clearly it begins at the moment when the rocket 
is standing on the launching pad supported by the exhaust flames: it is not 
yet a celestial body, but at the same time it no longer belongs to the 
earth. This is the moment that the invisible steps of the countdown are 
leading to: "Five, Four, Three, Two, One, Blasctoff!" The countdown provides 
the final proof of the completion of all stages of the preparation. 








Cosmonauts are taken to the launch site on a bus. The road passes by the 
small buildings where S. P. Korolev and Yuriy Gagarin spent their night 
before the first space flight; then it continues along the enormous mass of 
the assembly and test building and the innumerable service and technical 
buildings. The road is itself a symbol of the fact that each new flight 
incorporates the lessons of the preceding ones, the ideas of the creators 

of rocket and space technology as well as the efforts of the launching 

pad personnel. When the elevator takes the cosmonauts: to their cabin, they 
literally arrive at the apex of a pyramid which is built on the inspiration, 
work and knowledge of thousands of people. 


Even the Bus is Special 


The Baykonur rocket-launching station was founded in 1955. It is located 

in the Kazakh SSR in a semidesert area with an abundance of cloudless days. 
the choice of location was motivated by its relative distance from inhabit- 
ed areas and thus it is possible to take suitable security measures at the 
time of the launch by cordoning off a large area; there is additional space 
to set up a landing zone. 


This is where the earth's first artificial satellite was launched and this 

is where the first man started out into space. Here they launched the “Luaa,” 
"Venera," "Mars" and "Zond" unmanned interplanetary space stations, the many 
types of satellites ("Cosmos," "Elektron," "Polet"), the "Molniya” telecom 
aunications satellites, the manned "Soyuz" spaceships, the "Progress" trans- 


portation spaceships and the "Salyut" space stations. 


ihe look of Baykonur has undergone much change during the few years of the 
space age. The cosmonauts awaiting blastoff no longer rest in little houses 
before the launch; they stay in the comfortable Cosmonaut Hotel. The little 
houses were transformed into museums, The first trip of new arrivals takes 
them there, to salute the memory of the pioneers. The cosmonauts are taken 
to the launch pad on special buses made at the L'vov Automobile Factory. 

e bus stops first at the assembly and test building where the ambassadors 
of the earth put on their spacesuits. The booster rocket and space capsule 
.crived at this building much earlier. 





Components of the spaceship are taken separately to Baykonur; here they are 
ssembled and tested. According to specialists, testing of the spaceship 
egins even before it is born. To put it more precisely, the spaceship is 
orn as a result of experimental tests. Each component and device is indi- 

vidually tested; there are additional tests at the time of assembly and 
mplex testing is carried out last. Following transportation to the launch- 

ing pad, the correct functioning of the entire system is verified once 


, iin. 


The spaceship is tested first under pressure, then in a vacuum. Individual 
sections are tested in a smaller pressurized chamber; then the entire as- 
sembly is tested again in a bigger one. Then there is another simulation 











of the entire flight. They duplicate the various maneuvers, the ignition 
of the engines and monitor the reliability of the systen. 


Finally, the momentous occasion arrives: the door of the building is open- 
ed and the rocket and capsule are moved by rail to the site where they will 
be launched beyond the boundaries of our planet. The steel hands of the hy- 
draulic cranes softly and carefully raise the rocket to a vertical position. 
This is how it is first seen as it approaches the launching pad: a well- 
proportioned obelisk on the perfectly flat steppe. As the onlooker gets 
closer, one notices that the entire rocket is not above ground: a large 
part of it is hidden below ground level. 


"Don't you want to go down?" 


We take advantage of the unexpected offer to take a look at the rocket from 
an unusual angle. It looks as if it were seen through a magnifying glass. 
What is most remarkable is the mass of connections and cables displaying 
every color of the rainbow. This enormous mass weighing many tons is sus- 
pended above my head lightly and immovably. I feel that I could be holding 
it on my hand. In a little while, flames will burst out and it will rise 
above the horizon. What will it leave behind? By walking around the rocket, 
the forethought of the designers becomes visible. The smoke and flames 
leave through a safe concrete channel and some of the equipment is pro- 
tected by a water curtain. 


This will be needed later, at the moment of the launch. Now let us go up 
to the capsule. The complicated system again shows a different picture. 
Distance masks the details and one mainly sees the strict order of the 
general outline, as in the design drawing. The roads, channels, supporting 
columns, fuel storage tanks and the rocket itself are all part of a single 
integrated whole. 


"Switch to start" 
The rocket looks very different from the control bunker. It can still be 


seen in its natural shape, through a periscope or on the television screen. 
The most interesting information, however, is obtained from the many con- 


trol panels which collect data on the state of the system. One of the cre- 
ators of the control system, Academician N. A. Pilugin, told us that he has 
never seen a rocket leave the earth, even though he has taken part in rocket 


launches for years. 


"What can one see from the outside, at a distance? Looking at the control 
panels, it is as if you had it in your hand...” 


There arrives a moment when all data are routed to a single location at the 
central panel. This happens when the starter issues the command: “Switch 
to start!" 











At this point, the starter issues about 30 commands in a strictly defined 
»rder while he watches their execution on the screen before hin. 


“Understandably, the starter carries a special kind of responsibility,” says 


our guide, G. S. Titov, Air Force Lieutenant General and Cosmonaut Number 
Two. “He must not only know the preparation of the launch very well, he 

must also literally have it in his blood. The time available to make de- 
cisions is measured in seconds because the operator must push the start 
button at a precisely defined moment. In cases where there is a linkup 

in space, the moment of the start is calculated to a billionth of a second.” 


Finally, the flames generating millions of horsepower will lift the space- 
ship into orbit. The control system supplies a continuous stream of inforn- 
ation about everything happening on board the space messenger. 


“Twenty seconds, the flight is on course," says the loudspeaker. "Four hun- 
dred seconds, the flight is on course.” Finally: "The spaceship is now in 
orbit." 


There is a strange feeling after the launch. You know that the spaceship 
i's already in orbit, you hear the voices of the cosmonauts at their work 
stations, but before your eyes there is still the picture of the rocket 
blazing through the atmosphere. 


Most people know about the forces which keep the spaceship in its calculat- 
ed orbit. Still, it would be simply incorrect to ascribe everything to the 
laws of gravity. There are other factors which bind the spaceship very 
losely to earth, They are, first of all, the radio and TV communications 
which connect space to earth, just like tne blood vessels of the body. The 
‘tion of the spaceship is followed by slowly rotating antennas here on 
arth, passing the satellite from one measurement station to the next. 


irtificial satellite rises in the west, as opposed to the sun. The net- 
“oO. of tracking stations is located along its trajectory: Dzhusali, Yev- 
patoriva, Ussuriysk, Ulan-Ude, Kolpashevo, Tbilisi, Petropavlovsk-Kamchat- 
shay. From then on, it is the ocean. But there are friends waiting for the 
cosmonauts there too. 


‘he Radio Commander 


e land and sea tracking stations are located so as to insure contact at 
ch point of the flight. Each station will measure the position of the 

sceship, receive telemetric and television information from it and relay 
idio commands. If the need arises, the “Molniya™ telecommunications satel- 
ites will also participate in this network. Work is especially concentrat- 
d at the time of linkups. 


“he meeting of two man-made bodies in space, pieces of dust in the cosmos, 
is always the subject of great admiration. Understandably, the execution 
1f this very complicated operation starts even before the transport space- 
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ship is launched. Before the calculated point in time, the navigational 




















service assigned to the flight uses the most modern computers to “conjure 
up" the rendezvous. 


lo put it simply, the calculations involve the moment of launch when the 
spaceship is in the same plane as the station but behind it by about 
10,000 km. When the dynamic parameters of both objects are calculated 
with great precision, the timing of the needed maneuvers is determined to 
balance, or as they put it in the control center, to assemble the trajec- 
tory. Only then do they start approach maneuvers which last until the 
radio systems of "Soyuz" and “Salyut" (the “Igla" system) can "see" one 
another. This is when the linkup process starts. 





we have gotten used to the fact that radio waves reduced distances here on 
earth. Today these waves are taking us closer to space. We can see the cos- 
monauts on the television screen, we hear their voices on the radio and we 
can read about them in the newspaper. However, this is just a small fragment 
§ the information which is transmitted from the tracking stations to the 
Flight Control Center located near Moscow. The story of that center de- 
serves separate treatment. 


> 9 . > = . 
[Text] 3- At the Control Center 


\veryone entering the Flight Control Center for the first time will look 
at the enormous light display. From it one can always determine instantly 
what is happening in orbit. 


The cosmonauts often work in the center, of course, only on those occasions 
when they are not flying themselves. It is no accident that the center is 
called the “ground personnel center.” 


Let us step up to the long row of control panels. Looking at the nameplates, 
we find the places of the operator charged with telecommunications, the 
complex analysis group, test specialists, the shift manager of the center, 
the doctor. All important and indispensable data can be obtained from the 
television screens; if additional calculations are needed, they can shift 

to another channel. 


Only the final results of the processing of the enormous masses of data 
are forwarded to the central hall. Just to keep track of these and select 
the right channel is quite a complicated task. This work is performed in 
separate rooms: operations information group, analysis group, design group, 
telecommunications group, command measurement group; these are the name- 
plates which one sees on the doors lining the long corridors of the center, 


Behind every door there is a whole world of tasks to be carried out. No 
one has calculated how many hunureds of television screens are on in the 
many rooms of the center, how many thousands of kilometers of cables are 
carrying a continuous stream of signals. 








They Model Reality for the First Time 


In recent years there have been significant changes here. A new hall was 
constructed for the control of transport and freight spaceships. The mod- 
ernization of the computer center and improved telecommunications made it 
possible to forward, process and displayon information-display terminals 
simultaneous data arriving from the "Salyut" space station and two "Soyuz" 
spaceships, including all of the telemetric sensor daa. 


Before the start of flight control operations, the personnel of the center 
undergoes a training cycle. The training uses a mathematical model of the 
space station, a physical model of the transport spaceship and a host of 
special-purpose test devices. Land- and sea-based observation stations 

are also included in the training. What does the training look like? 


he earth started moving and floated to the lower right edge of the screen. 
“We are rotating about the x-axis. We are still searching. We found it! We 
are observing ‘Salyut.' Do you see the signal lights? The solar cells? Ac- 
cording to our data, the approach is proceeding normally at your end." 


se are taking part in the training for the linkup of “Salyut-6" and “Soyuz- 
i2."" The test is being repeated for the 15th or 20th time on the modeling 
yetem. Not because of the real situation this time, but in order to demon- 
trate the capabilities of the system. 

"iow many times have you seen this linkup?" I ask the flight commander, 

© Se Yeliseyev, Doctor of Technical Sciences. 


"At least four times, but I have seen many more linkups here on earth. We 
carry out this maneuver several times on models, before every launch. This 
is because every linkup has some special features, despite some common 
traits; e.g. the lighting is different, orbits and linkup modules are not 
t same. This system helps us in our preparation because the personnel 
ot the spaceship and ground control operators can take into account all 
possible contingencies. This complex integrated system became an important 
element in the development of space technology and the preparation for 
paceflight. It was created over several years and it has been modernized 
nd updated as demanded by the increasing range of space exploration." 
iat does it consist of at present? 


the screen, "Soyuz" and "Salyut" look exactly as they do in reality. I 
:k to see the source of the picture. Precise models of the space station 
ad spaceship, down to the smallest detail, are located inside special 
umbers. They can be moved in any direction. The control panel supplies 
necessary lighting conditions and starting position. The computer 
enter simulates the actions of on-board systems to direct the motion 
exactly the way it happens in real flight. On the model of the “Salyut" 
control panel, located in a special chamber, all of this is displayed on 


tne screen, 











Flight on Earth 


The operators seem merely to be pushing buttons; still, the people working 
here are like gods. A touch of a button suffices to make the sun rise and 
illuminate the spaceship precisely the same way as it will at a certain point 
in the spaceship's orbit around the earth. 


"Stop, stop. Let us see how it will look at the time of the next radio con- 
nection.” 


\nother touch of a button and electronics provides a precise simulation of 
the messenger from earth, in accordance with the laws of celestial mech- 
anics. The same electronic signals correspond to the dynamics of the flight 
on the instruments and screens of the earth model of the space station. 


“During recent years we successfully incorporated the entire earth orbit 

into the model,” say the specialists of the simulator complex. The computer 
center can reproduce the operation of all sensors: telemetric data are 

routed directly to the control center. This means that there is a possibility 
now for joint preparations, and we are taking advantage of this opportunity. 
It is possible to hold joint training sessions involving the personnel of 

the station in the "Salyut" model, the “Soyuz” mockup and the ground per- 
sonnel at their work stations. These training sessions are indispensable. 


"You probably have heard already," say the specialists, “that the earth 
sometimes responds to questions from V. Lyakhov and V. Ryumin by saying: 
‘Wait a little, we will have some proposals at the time of the next con- 
nection.’ After a response like that, we can expect to be asked to simul- 
ate one situation or another, since the proposals presented to the on- 
board personnel must take into account all aspects of the flight. Even 
the most experienced specialist cannot simply rely on memory: complex 
tests must be carried out. We are prepared to do this at any moment.” 


The mockup complex is a wonderful invention of the human mind. 


Of course, the complex has its own brain consisting of a network of com 
puters, among them fast computers with large memory-storage capacity and 
smaller control machines. Data from the many systems of the transport 
spaceship and the space station are also stored in memory. To put it con- 
cisely, they set up a mathematical model of all possible (or, as they 

say here, calculated) situations, including some unexpected ones. The 
number of possible unexpected situations during the flight are reduced 

to a minimun, 


What are the advantages of the mathematical model, when every detail has 
already been investigated very closely at the time of testing in the 
spaceship factory? The problem is that the dynamics of the flight cannot 

be duplicated at the factory. Not to mention the fact that failure of 

one device may lead to a thousand different effects. How does the spaceship 
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behave on such occasions? The model makes it possible to answer this ques- 
tion. The computer not only remembers all data that have been entered; it 

‘an also perform corrections. Thus, it is possible to try one variant af- 

ter another until the entire experiment is finished. 


The computers here can also perform detailed tasks, on occasion quite spec- 
ial ones. Among these was the turning off of one of the tanks within the 
integrated engine of the "Salyut-6." 


When V. Kovalenok and A. Ivanchenkov reported this irregularity the search 
began immediately for away to eliminate it. The investigation was carried 
out using the factors of space flight because only in space is it pos- 
sible to rotate the laboratory around its axis, thereby creating an ar- 
tificial gravity which can be used to get rid of the gaseous and liquid 
fuel stored in the tank. Only in space is there a natural vacuum which 

can suck out the last molecule inside the tank. Thus, only in space is 

it possible to test the precision of the calculations. This is when 

“space on earth,” that is, the mathematical model, came into the picture. 


“We tried the method at least 20 times, here in the complex, before we 
found the variant which satisfied all requirements." 


che Center is Awake 


am looking at those people who participated in the development of this 
complex. These are the people who have the know-how to actively influence 
eevents which are taking place 300 kilometers from earth in a world which 
is alien to life and is full of mysteries. They are young, they are strong 
ind intelligent. 


Throughout the entire flight, whether it lasts for a few days or several 
months, the center remains awake. One shift is arriving to work as the 
ther one is leaving, irrespective of whether the cosmonauts happen to be 
rking or resting. The earth always knows what is happening in orbit, up 
to the very last minute of the landing. The center receives communications 
rom the search and recovery unit. Being here during these moments, one 
in form a precise image of the takeoff and landing of the radio and vis- 
ial observation planes and helicopters. And how the landing capsule is 
'ocated and tracked to the landing site by radio. 


t the calculated ballistic point there is a search unit to receive the 
osmonauts. The group consists of technical specialists and physicians who 
‘re also trained parachutists and frogmen, because in these situations all 


ossible contingencies must be taken into account. The crew will start 
their journey back to Baykonur where the flight started. 
[2502/53] 
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Abstracts of Scientific Articles 
ONE CAUSE FOR FADING OF RADIO SIGNALS 
Moscow GEOMAGNETIZM I AERONOMIYA in Russian Vol 19, No 3, 1979 pp 454-461 


[Article by N. D. Filipp and Ye. Ya. Gleybman, Bel'tskiy State Pedagogic In- 
stitute, "Ome Cause of Fadings of Radio Signals During Scattering by Magnet- 
ically Oriented Inhomogeneities in the Lower Ionosphere" ] 


[Abstract] Most meteor trails participating in the distant propagation of 
radio waves are formed at altitudes 90-110 km and considerable changes in 

the torm of the trails can occur under the influence of the wind. The velo- 
city and the direction of the wind can vary greatly in this region of the 
ionosphere with insignificant changes in altitude. One of the reasons for a 
change in the configuration of the trails is a difference in the drift velo- 
cities of inhomogeneities at different altitudes caused by the influence of 
the geomagnetic field and the differential influence of different parameters 
dependent on altitude. In an earlier study (I1ZV. VUZOV, RADIOFIZIKA, 21, 1409, 
1978) the author presented a theoretical analysis of the influence of the 
magnetic field on the ambipolar drift of plasma inhomogeneities. The re- 
search has now been continued with a study of the differences in the velocit- 
ies of drift of ionospheric inhomogeneities in the E layer caused by the in- 
fluence of the geomagnetic field and the differential influence of some 
parameters dependent on altitude as one of the reasons for coherent fadings. 
There was found to be a dependence between the rate of ambipolar drift at 
different altitudes and the frequency of fadings. Quasiperiodic and intense 
fadings can be interpreted as a result of interference of radio rays reflect- 
ed from different zones of magnetically oriented inhomogeneities in the iono- 
spheric E layer localized at different altitudes and accordingly moving with 
different rates of ambipolar drift. More rapid and lese intense fluctuations 
of signal amplitude are evidence of participation of small-scale inhomogen- 
eities in turbulent movement. The results obtained in this study are compar- 
ed with data in the literature and good agreement is obtained. 

[449] 








VI. MISCELLANEOUS 
News 
"MIKHAIL SOMOV" COMPLETES ANTARCTIC EXPEDITION 


Moscow GUDOK in Russian 3 Jul 79 p 4; Moscow VODNYY TRANSPORT in Russian 23 
Jun 79 p G 


[Articles by G. Bregman: "Returning from the Antarctic” and by B. Moiseyev 
and A. Kozlovskiy: "End of the Antarctic Navigation Season") 


[Text] The “Mikhail Somov" dropped anchor yesterday in the port of Leningrad. 
Thus has arrived the last of the eight ships participating in the seasonal 
work of the 24th Soviet Antarctic Expedition. Over a period of 238 days the 
vessel covered a distance of 35,000 miles, of which more than 8,000 were in 
the ice and amidst the icebergs of the Antarctic Ocean. Public representatives 
of the hero-city, friends and relatives warmly greeted the returning seamen 
and polar workers, headed by Candidate of Geographical Sciences 0. Sedov. He 
headed the wintering detachment of the preceding, 23d expedition and later 

the final stage of the voyage. 


The ship is under the command of Captain V. Uzolin. It delivered to the white 
continent a new team of researchers and about 1,500 tons of equipment and gear. 
There were seven transport operations in regions of the Soviet bases Molodezh- 
naya, Mirnyy and Leningradskaya and two foreign stations -- Mawson and Ker- 
guelen. The marine detachment carried out complex investigations in Antarctic 
waters. The crews of the ship and the two Mi-8 on-board helicopters had to 
work under difficult navigational conditions of the south polar autumn and 


winter. 
Rkkhe 


“ye diesel-electric "Mikhail Somov" has completed cargo operations for sup- 
rting the 24th Soviet Antarctic Expedition at the very time of onset of 
the south polar winter. The ship, of the ice class, was the last to depart 

from the sixth continent after a five-month stay in the Antarctic Ocean. 
Earlier seven other scientific and transport ships departed from Antarctica 
for their home ports in the Baltic, Far East and the Black Sea. 


In the final stage of our voyage in the high southern latitudes we twice vis- 
ited Mirnyy Observatory. We worked for a month under difficult conditions in 
the roadstead. This was because this time as well there was no coastal shelf 
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ice which is usually used as an ice wharf for unloading. At the same time 
there were heavy snowfallis on the Pravda Coast. The wind velocity attained 
25-W m/sec and the temperature was -18 - -24°, The crews of the ship and the 
two Mi-8 on-board helicopters, taking advantage of the slightest weather in- 
provements, flew the “air bridge,” transporting hundreds of tons of freight 
from improvised wharves to the scientific city. 


After ending the work our course was for the Australian station Mawson. But 
4a hundred or more miles from there we encountered numerous barriers of heavy 
secondary ice. Then a helicopter rose from the deck and delivered the geo- 
physicist N. N. Voloshinov, a specialist of the Kola Affiliate USSR Academy 
of Sciences, and radar apparatus to the shores of MacRobertson Land. For the 
first time a Soviet scientist was to spend the winter with Australians anc 
with them study auroras under an extensive progran. 


Overcoming the 140-mile ice zone, once again we visited the main scientific 
center at Molodezhnaya. Two days a severe wind of hurricane force made it 
impossible to approach the ice barrier. Finally, it was possible to tie up. 
Unloading began when there were strong off-shore winds. A blizzard raged. 
Beneath the impacts of ocean surf snow overhangs twice collapsed together 
with ladders and the shore lines were snapped... 


When we departed from Molodezhnaya still another test awaited us: enormous 
masses of ice, drifting at a rate up to three knots, pressed the vessel to 
the mass of moving icebergs and floes, collision with which was fraught with 
catastrophe. However, the crew, headed by Captain V. I. Uzolin, acted reso- 
lutely and boldly, manifested excellent seamanship, and making use of the 
full power of the engine, broke through to the north, to open water, through 
the continuous ice. 


The ocean did not receive us kindly: a prolonged storm broke upon us. The 
waves attained 15 meters in height. But here we saw mountain peaks, glaciers 
and the precipitous shores of the subantarctic island Kerguelen, where the 
French observatory Port aux Francais is situated. More than 65 specialists 
work here under an expanded scientific research program. This is not the 
first year that Soviet researchers have worked productively in collaboration 
with French scientists. And now here there are ten of our fellow countrymen 
who with their colleagues are jointiy carrying out soundings of circumter- 
restrial space by geophysical and meteorological rockets. 


The French polar workers met us joyfully. The governor of the island, Jeanne- 
Pierre Gesten, organized a reception in honor of the Soviet scientists, sea- 
men and the voysee director Candidate of Geographical Sciences 0. K. Sedov. 
In turn, thirty observatory specialists visited aboard the ship. 


The crew, ending the last transport operation at Kerguelen, is now sailing 
for Leningrad. With each passing day they are coming closer to their native 
shores. 
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NEW SCIENTIFIC RESEARCH SHIP TO CONDUCT ARCTIC STUDIES 
Moscow SOTSIALISTICHESKAYA INDUSTRIYA in Russian 6 Jul 79 p 4 
[Article by V. Ponomarev: "A Researcher of Polar Latitudes" ] 


[Abstract] The article reports that testing of the new scientific research 
icebreaker, the "Otto Schmidt," has been completed at the Admiralty Asso- 
ciation, which built the ship for the State Committee on Hydrometeorology 
and Environmental Control. The icebreaker will participate in research be- 
ing conducted at the polar ice cap and is the first Soviet ship of its 
kind to be equipped with such sophisticated scientific instrumentation. 


On board the “Otto Schmidt" are 14 laboratories, which are compactly situ- 
ated within a single section t» facilitate experimentation. A computer 
center will coordinate all scientific work during the expedition, which 
will involve studies in polar oceanography, meteorology and cryology. 


The ship has a special hyirological shaft for underwater observations that 
is designed to ensure the reliable centering of remote-controlled instru- 
mentation and to prevent ice from clogging the barrel. A special telescop- 
ing device makes it possible to eliminate the effects of the ship's hull 
while measurements are being made. 


The port of registry for the "Otto Schmidt," which is expected to make its 
maiden voyage in a few months, is Murmansk. [5] 
[459] 


ANTARCTIC GEODETIC SURVEY COMPLETED 
Moscow Domestic Service in Russian 0700 GMT 21 Jul 79 


[Rrief] Geographers will have to make a ssubstantial correction to the map 
of this coastline of Antarctica. A gigantic flat iceberg with an area of 150 
square kilometers has spiit off from the shelf barrier and disappeared in 
the Weddell Sea. The loss was discovered during a geodetic survey which 
polar explorers at the Seviet Antarctic base Druzimaya have just completed. 
They photographed and mapped some 200,000 square kilometers of previously 
imexplored territory. Many data were obtained about the stone formation of 
\intarctica under the thick ice cover. 
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